«IIxosabHbI KBagpokonTepb»

Hal'[paB.TleHHOCTb: TEXHUYIECCKaA



IlosicHuTe IbHAA 3aNMHCKA

AKTyaJII)HOCTI) JIAHHOM IporpaMmal B TOM, 4YTO OHA PCaIn3yCT HOTpC6HOCTI/I 06yqa}0mnxc;1 B TCXHUYCCKOM
TBOPYECTBE, Pa3BUBACT MHKCHCPHOC MBIIIJICHHUE, COOTBETCTBYCT COHMAJIbHOMY 3aKa3y OGHICCTBa B
MOATOTOBKE TEXHUYCCKH I'PAMOTHBIX CIICIIUAJIMCTOB.

AKTyalnbHOCTh Pa3BUTHUS 3TOM TEMBI 3aKJI0YAETCs B TOM, YTO B HACTOSIIUII MOMEHT B Poccuu pa3BuBaroTcs
HAHOTEXHOJIOTUH, MEXaHHUKa, HIEKTPOHUKA U IIPOrpaMMUpPOBaHueE. Ycnexu crpaHsl B X XI Beke OynyT
OIPEAENATh HEe IPUPOIHBIE PECYPChI, & YPOBEHb HHTEIUIEKTYaNbHOI'O IOTEHIINANIA, KOTOPBIH onpenesnsercs
YPOBHEM CaMbIX IIEPEOBBIX HA CETOMHSAIIHUMN TEeHb TEXHOIOTUH. Y HUKAJIBHOCTh OECIIIIOTHBIX TEXHOIOTHIH
3aKJIF0YAeTCsl B BO3MOXKHOCTH 00BbEIMHUTE KOHCTPYHPOBAHUE U IIPOrPAMMUPOBAHUE B OJHOM Kypce, 4TO
CIOCOOCTBYET MHTETPUPOBAHUIO IIPEMOAABAHUS HHPOPMATUKU, MATEMATHKH, (U3UKH, YEPUECHUS,
€CTECTBEHHBIX HAYK C PA3BUTHEM HHXCHEPHOI'O MBIIIUICHHS, Yepe3 TEXHUIECKOE TBOPUYECTBO. TeXHUUECKoe
TBOPYECTBO — MOIIHBIN MHCTPYMEHT CHHTE3a 3HAHMH, 3aKJIa (bIBAIOIINIT TPOYHBIC OCHOBBI CHCTEMHOTO
MbIIUIeHHs. TakuM 00pa3oM, HHKEHEPHOE TBOPUECTBO U Ta0OpaTOPHBIE UCCIEAOBAHNS — MHOTOTpaHHAs
JeATENbHOCTb, KOTOpast AOKHA CTaTh COCTABHON 4acThIO MOBCEAHEBHON JKU3HM KasKI0T0 00Yy4aroIIerocsl.

dopma o00yueHHs: ouHas
TpynoemkocTh nporpammsl: 34 4
Bozpact yyammuxesi: 10-15 ner

Pexxum 3ansaTuii: 1 pa3 B Hepemio o 1 wacy

Heab: o0yueHre MUIOTHPOBAHUIO U 3HAKOMCTBO C YCTPOMCTBOM OSCIIMIIOTHBIX JIETATEIBHBIX allapaToB.
3anaum:

1. laTs mepBOHAYATIbHBIEC 3HAHUS O KOHCTPYKIIMH OCCIIMIIOTHBIX JIETATENBHBIX alllapaToB;

2. HayunTs mpuemamM 6€301aCHOT0 MIJIOTHPOBAHNUS OCCIIMIIOTHBIX JIETATEIBHBIX AIIIapaToB;

3. Hayuuth npuemam a3popoTOChEMKH.

IInanupyemble pe3yabTaThbl

[Iporpamma mo3BONIAET TOOUBATHCA CIEAYIONIUX PE3YIBTATOB OCBOSHHS 00pa30BaTeILHON TIPOTPaMMBbI:
B nuunocmuom nanpaenenuu:

e c(hOPMHPOBAHHOCTH IT03HABATENHFHBIX HHTEPECOB, MHTEIICKTYaJIbHBIX 1 TBOPYECKUX CIIOCOOHOCTEH
yyalmxcs;

e  CaMOCTOSITENIFHOCTh B IPUOOPETEHUH HOBBIX 3HAHUH U MPAKTUICCKIX YMECHUH;

° TOTOBHOCTH K BI)I60py JKU3HCHHOI'O ITYTU B COOTBETCTBHUU C COOCTBEHHBIMH HHTCpECAMU U
BO3MOKHOCTSIMH,

e  CTpeMIICHHE K CAaMOPa3BUTHIO, CAMOOOPA30BAHUIO U CAMOBOCITUTAHHIO
®  CIIOCOOHOCTH paboTaTh ¢ HH(MOpPMAIUEH B TIIO0ATBHBIX KOMITBIOTEPHBIX CETSX.
B memanpeomemnom nanpaeienuu

e  OBIIQJICHHE HaBBIKAMH CAMOCTOSTEILHOTO TPHOOPETEHUS HOBBIX 3HAHUH, OpraHU3aIiy YIeOHOU
JeSITeNbHOCTH, TOCTAHOBKH LieNeH, INIaHUPOBAaHUS, CAMOKOHTPOJISL M OLIEHKH PEe3yJbTaTOB CBOEH
JesITeNbHOCTH, YMEHUSAMU IPEABUIETH BO3ZMOXHbBIE PE3yJIbTAaThl CBOUX JI€HCTBUIA;

e  MpHOOPETECHHUE OIBITa CAMOCTOSTEIHHOTO TIOMCKA, aHANIM3a U 0TOOpa MH(OPMAIIHH C UCTIONB30BAHIEM
Pa3MUIHBIX HCTOYHUKOB M HOBBIX HH()OPMAITMOHHBIX TEXHOJOTUH TS PEIICHsI TO3HABATEIBHBIX
3azay;

L Pa3sBUTHE MOHOJIOTMYECKOMN M JUAJIOTHYeCKOM p€un, YMCHUSA BbIpAKaTb CBOWU MBICIIM U CITOCOOHOCTH
BBICJIYIIIUBATb CO6CCG,I[HI/IK&, MMOHUMATDb €ro TOUYKY 3pCHUA, IIPU3HABATD IPABO APYTOro 4YCjI0BCKa HaA
HMHOC MHCHHUC,



o OCBOCHUC IPUEMOB JecTBUl B HECTAHAAPTHBIX CUTyallUsX, OBJIAACHUC SBPUCTUICCKUMU METOAAMHA
peueHus np06neM;

o (bOpMHpOBaHI/Ie YMGHI/II\/'I paﬁOTaTB B I'PYHIIC C BBIITOJTHECHUEM PA3TINYHBIX CONHUAIBHBIX pOJ'IefI,
MOPEACTABIATD U OTCTaMBATH CBOU B3IJIAAbI U yﬁe)I(I[GHI/ISI, BECTHU JUCKYCCHUIO.

o OBJIaZICHUC crmocobamu OpraHu3aluy HeJICIoJIaradus, jIaHupoBaHus, aHajain3a, pe(i)HeKCI/II/I,
CaMOOICHKH.

B npeomemmnom nanpaenenuu:
e YMeHHe IPOBOAUTH HACTPOMKY U OTJIAJKY KBaJPOKOITEPA;
e Branenue HaBbIKaMU YIpaBIEHHsI KBAaJIPOKONTEPOM B IIOMELICHUH, Ha YIHIE U a3p0(hOTOCHEMKOIA;
e  3HaHUA yCTpOWCTBA U MPUHLMUIA JCHCTBUS KBAJAPOKOITEPOB;
e YMeHHE OOHOBITH IPOrPaMMHOE 0OECIIEYEHE TTOIETHOTO KOHTPOIIEpa;

e YMeHHe JI0KJIabIBaTh O PE3YJIbTATAaX CBOETO UCCIIEI0BAHUS, UCIIOIB30BATh CIIPABOYHYIO JINTEPATYPY
U JIpyrue UCTOUYHUKH HH(POpMAIIH;

e VYMeHHE pallMOHAJIBHO U TOYHO BBIIIOIHATH 33/laHUE.
Yuenux naywumes
e coOmoaaTh MpaBuiIa 6€30MacHOTO yIpaBiIeHNs OECIHIOTHBIMH J€TaTENbHBIME aNllapaTaMu;
e [IOHMMAaTbh IPUHLMUI JEHCTBUS U YCTPOMCTBO KBaJIPOKONTEPA;
e  TIOHUMATh KOHCTPYKTHBHBIC OCOOCHHOCTH Pa3IHYHBIX MOJEJIeH KBaIPOKOITEPOB;
® TIOHUMATh KOHCTPYKTHBHBIC OCOOCHHOCTH Y3JIOB KBaJIPOKOITEPA;
e CaMOCTOSATENBHO PEIIaTh TEXHUYECKUE 3aa4H B IIporiecce paboThl ¢ KBaJAPOKONTEPOM;
¢  IIJIAHUPOBATH XOJ BBIIOIHEHUS 3aIaHHUS;
®  TIPOM3BOAUTH a3pO(YOTOCHEMKY.
Yuenux nonyuum eosmodscnocms Hayuumucs:

e [loHnMaTh IpUHIUT PabOTHI CHCTEM aBTOMATH3AINHI KBaJPOKOITEPOB.

®opmbl 00y4eHHUsI: TPYIIOBast M MHAWBUIyaJIbHAS.

Metoabl 00y4eHHUsI: HATIISHO-TTPAKTUYCCKHA, 00BSICHUTEILHO-UILTIOCTPATHBHBIN, YaCTUYHO TIOUCKOBBIH,
WUTPOBOM.



Yu4eGHO-TeMaTHYeCKOE IJIAHHPOBaHHE

Ne Tema Komnuectso | Kanennapusle | daxtuueckue
/1|
4acoB CpOoKHU CpOKHU

Pa3zoen 1. Beeoenue 6 kypc (6 uacoes)
1-2| Teopus BIIJIA. Ucropus 2 CeHTs0pB

CO3JIaHUS, PAa3HOBUIHOCTH ,

npumenenne BIUIA. Buns

KOIITEPOB
3-4| OcHOBHBIE 0A30BbIE HIEMEHTHI 2 CeHTs0pB

kontepa. [TonéTHeIit

KkoHTpoiep. Kontpomepsl

JnBuratenei. beckonnekropHbie

U KOJIJICKTOPHBIE MOTOPBI.
5-6| I[TpaBuna 6e30MaCHOCTH MIPH 2 CeHTs10pb,

IOJTrOTOBKE K II0JIETaM, OxTs10pb

yIpaBJIeHUH OECITUIIOTHBIM
JIeTaTeIbHBIM alapaToM

Pa3zoen 2. Ilpeononemnas noozomoexa, nacmpoiika keaopokonmepa (4 uaca)

7-8| 3HaKOMCTBO C KBaJIpOKONTEpaMU 2 OxTs0pB
Tello, Dji Mavic AIR. U3y4enue
KOMITOHEHTOB. 3apsiaKa
AKKyMYJISITOPHBIX OaTapei,
YCTaHOBKA. Y CTAaHOBKA, CHATHE
3alUTHON KJIETKH. 3aMeHa
MIPOTIEIIICPOB
9- | PaccmoTpeHne BOBMOKHBIX 2 OKTs0ph
10 | HemcrpaBHOCTEH KBaPOKOIITEPa
U MyTeW yCTpaHEHUs
HEHUCIIPaBHOCTH
Pazoen 3. Buzyanvnoe nunomuposanue (26 uacos)
11-| Teopus pydHOTr0 BU3YaILHOTO 2 Hos16pb
12 | mutotupoBanus. TexHuka
0€30MaCHOCTH TIPH JETHOH
9KCIUTyaTalliy KONTEPOB
13-| Ileprslii B31IeT. 3aBricaHue Ha 2 Hos16pb
14 | mauoii BeicoTe. [IpuBBIKaHE K
MyJBTY YIIPABICHMUS.
15-| Tlonérer Ha komTepe. B3er. 4 Jlexabpb
18 | Bucenne. [1onér B 30He
nunoTraxa. Bnepea-nasan,
BieBo—BIIpaBo. [locaaka
19-| Tlonérel Ha KonTEepe. B3er. 4 STHBaps,
®deBpaib
22
23-| TTonér mo kpyry, ¢ yaepkaHueM 4 ®derpaib,
W U3MEHEHHEM BBICOTHI. [Tocankal Mapr

26




27-| Tlonérer Ha xonTepe. Baner. 6 Mapr, Anpens
[Toners! no 3aganHOM

32 TPAeKTOPUH, C PA3BOPOTOM,
HW3MEHEHHUEM BBICOTEHI,
MPEOIOJICHUEM TIPEISITCTBUH .
Ilocanka.
33-| IToner ¢ ucnoab30BaHUEM 2 Anpernb,

34 | ¢yHKIMYU yrep:kaHUs BEICOTHI U
Kypca. IlpousBenenue
a’po(hOTOCHEMKH

Maii

Copep:xaHue nporpaMMsl
Paznen 1. Beenenne B kypc (6 4acoB)

Teopus. Yo Taxkoe BIJIA. McTopus co3ganusi, pa3HOBUIHOCTH, IPUMEHEHHE OCCIMIOTHBIX JIETATEbHBIX
amnnaparoB B Hallle BpeMsi, B Omkaiiem Oyaymem. Buabl kontepo. OCHOBHBIE 6a30BBIE 3JIEMEHTHI KONITEPA.
[Moné_ ma nposedenus zanamuii — yaebHas TUCKYCCHs, IBpUCTHYECKas Oecea

Paznean 2. [IpeanoneTrHasi NoAroToBKa, HACTPOiika KBaJgpokonTepa (4 yaca)

Teopust. 3HakOMCTBO. M3yueHre KOMIIOHEHTOB. 3apsijiKa aKKyMyJIsTOPHBIX OaTapei, ycTaHOBKA. Y CTaHOBKA,
CHSITHE 3alIUTHON KJIETKU. 3aMeHa IIponesiepoB. PaccMoTpeHe BO3MOKHBIX HEUCITPABHOCTEHN
KBaJPOKOIITEpa U MyTeH YCTpaHEHHS] HEUCIIPABHOCTH.

[pakruka. [IpakTryueckast paboTa ¢ Mpea0CTaBICHHBIMU KB IPOKONTEPAMH, H3yICHHUE KOMITOHEHTOB,
0TpaboTKa TEOPETHYECKUX 3HAHUH 10 IIOATOTOBKE M 3aMEHE 3JIEMEHTOB KBapokonTepa. Hactpoiika,
MOJKITIOYCHUE allapaTypal.

Dopma nposederus 3anamuii - TPaKTUKO-OPUEHTHPOBAHHBIC YIeOHBIC 3aHATHS, pad0Ta B MUHU-TPYIIIIax

Paznen 3. BuzyanbHoe nuiiorupoBaHue (26 yacoB)

Teopust. Teopus pydHOT0 BU3yajbHOTO MUIOTHPOBaHUS. TexHIKa 6€30MaCHOCTH MPH JIETHOHM SKCILTyaTaI[UH
kontepoB. [ToBropenue Th. Teopernyeckue 3HaHus MO B3JETY, MOJETY BIIEpea, Ha3a/ BIEBO, BIPABO,
3aBHCAHUIO B BO3/AYXE, a TaK K€ 110 N3MEHEHUIO BHICOTHI.

Hpakruka. [Ipaktideckast padota ¢ MpeaoCcTaBICHHBIMHU KBaIPOKOIITEPAMH, MOTyICHIE IEPBHIHOTO OIIBITA
yIpaBJeHUs KBaJpoKonTepoM. Pa3BuTre HaBBIKOB YIIPaBIEHUs, HOATOTOBKY U HACTPOMKU KBaJIPOKOTEPA.

OOyueHue B3IeTy, IOCAIKU, YAEPKaHUIO BEICOTH. OTpabaThIBaHHE MPSIMOIMHEHHOTO [10JIeTa, [I0JIeTa 110
KpYTy C yAepKaHUEM U U3MEHEHUEM BbICOTHI. [1osieThl 110 3aJaHHOM TPaeKTOpuH, ¢ Pa3BOPOTOM, U3MEHEHUEM
BBICOTHI, TIPEOIOJICHUEM TIpeTATCTBUI. [loneTs! ¢ n3MeHeHneM TpaeKTopun . AdpodoTocreMKa.

Brinonnenue noneros Ha BpeMs. COpeBHOBATENbHBIN 3TAll CPeAU yyaIluXcs Kypcea.

Dopma nposederus 3anamuil - TPaKTUKO-OPUEHTHPOBAHHBIC YIeOHBIC 3aHATHS, pad0Ta B MUHU-TPYIIIIaX

THBIA KoHTposuiep. Kontposieps! npurateneil. bec KojnekTopHble U KOJUIEKTOPHBIE MOTOPHI
[IpaBuria 6e30macHOCTH P MOATOTOBKE K ITOJIETaM, YIIPABICHIH OCCITHIIOTHBIM JIETATEIEHBIM arapaToM
Dop

KoHTpoJ/ibHO-0LIEHOYHBbIE CPeACTBa

OcBoenue [Iporpammbl CONTPOBOKAAETCS TEKYILIMM KOHTPOJIEM YCIIEBAEMOCTH ydaluxcs. Tekymui KOHTPOIb
MIPOBOJIUTCS B TEUEHUE BCETO NEPUOJa O0YUEHHUS Il OTCIIEKUBAHUS YPOBHS YCBOEHUS TEOPETUYECKUX
3HaHUH, MPAKTUIECKUX YMEHHUH U CBOSBPEMEHHON KOPPEKTHPOBKU 00Pa30BaTEIBHOIO TIpoliecca B popme
MeIarOTUIECKOTr0 HAOIIOICHIISL.



MexaHu3M OlLIEHUBAHUS O6pa30BaTeJ’[BHBIX PE3YJIbTATOB

OuennBaemble Huzkni Cpennuii Boicokuit

napamMeTpsl

/OueHku

YPpOBEHBb TEOPETHYECKUX 3HAHHUI
OO6yuatomuiics OOyuaromuiics OOy4aromuiics 3HaeT
3HaeT 3HAET U3YYEeHHBIH W3yYeHHBI MaTepuall.
(parmMeHTapHO MartepHai, HO JJIs Moxert 1aTb
H3y‘1€HHbII71 IMOJIHOT'O PACKPBITUSA | JIOTUYCCKU
Marepuaill. TeMBbI TpedyeTcst BBIIEP’KaHHBIN OTBET,
N3noxenue JIOTIOJIHUTEIILHBIE JIEMOHCTPUPYIOIIHH
MarepHaia BOIIPOCHI MIOJIHOE BJIaJICHUE
cOuBUMBOE, MaTepuanoM. Y pOBEHb
TpeOyrolee MIPaKTHYECKUX
KOPPEKTUPOBKU
HaBOJAIIUMHU

VYpoBEHb NPaKTUUECKUX HABBIKOB U YMEHHUH

Paborta c BIJIA, TpeOyercst TpeOyercst Yetko u 6e30macHoO
TEXHHUKA [IOCTOSTHHBIH MIEPHOANICCKOE pabotaer ¢
0€30MacHOCTH KOHTPOJIb HAIMIOMHUHAHKE O TOM,| 000pYyI0BaHHEM

nejiarora 3a Kak paboTath C

BBIITOJTHEHUEM o0opymoBaHHEM

TIpaBUII MO

TEXHHKE

6e3omacHoCTH
CnocobHOCTB He moxer Mosxer Crocoben
MTOJTOTOBKH U MTOJrOTOBUTH, HOATOTOBUTH, CaMOCTOATEIEHO
HaCTPOWKH Hactpouts BITJIA | Hactpouts BITJTA MTOATOTOBUT,
OECHUIOTHOTO 0e3 oMo MIPH TIOJICKa3Ke HacTpouth BITJIA 6e3
JIETaTETILHOTO mejarora nenarora MIOMOIIIX TIeflarora
amrmapara K MOoJIeTy
Crernenb Tpebyertcs Hyxnaercs B CamocTosTensHO
CaMOCTOATENFHOCTH| TTOCTOSTHHBIE MOSICHEHUHT BBIITOJHSIET OIIePaLiui
ympasienus BITJIA | mosicnennst MOCIIEA0OBATEIFHOCTH| TIPU YIIPABICHUHN

rezarora mpu paboThl, HO BIIJTIA 0e3 moackasku

YIIpaBICHAN CIoco0eH moce menarora

00BSICHEHUS K
CaMOCTOSITEIEHBIM
IEHCTBUSIM

KagecTBO BRITIONTHEHUS PaOOTHI

Hagbiku
yIIpaBJICHUS B
IIEJIOM ITOJTYYEHBI,
HO yIpaBJICHHE
BITJIA
HEBO3MOXKHO 0Oe3
MIPUCYTCTBHS
remarora

Hagbiku ymipaBiieHust
B LIEJIOM IOJTyYEHBI,
ynpasnenue BITJIA
BO3MOJKHO 0e3
MIPUCYTCTBUS
nejarora

Hagbiku yripaBiieHHst
TIOJTYYCHEI B TIOTHOM
o0beMe, MPUCYTCTBHE
mearora He Tpedyercs




OHeHKa MPOMEIKYTOYHBIX PE3YJIbTATOB IO TEMAM U UTOT'OBBIC 3aHATHS [IPOBOAATCA B PA3HBIX Q)opMax:
TECTUPOBAHUEC, COPCBHOBAHUSL.

YcaoBusi peaTu3anuy NPOrpaMMbl
MaTepHajbHO-TEXHHYeCKOe ofecreyeHHe
1. kBagpokonTtep ¢pupmsl Tello — 3 mt.
2. kazapokonrep Dji Mavic AIR — 1 .
3. HOyTOYyK — 16 miT.
4. Ilnanmera — 2 mwrT.
5. MnTepuer
HHTepHeT-pecypebl, ISl pealn3aliui NPporpaMMbl

Teopernueckuii MaTepuaa

1. https://ru.wikipedia.org/wiki/MynpTakonTep- 00IIHiT 0030p KBaIPOKONTEPOB

2.http://mediaworx.ru/wp-content/uploads/2018/05/Tello_User_Manual_V1.2_RU_Lock.pdf- pykoBoxctso
nons3oBarens Tello

3. http://quad-copter.ru/dji-tello.html - 0630p kBagpokomnTepa Tello

Buneomarepuan
1.https://dronnews.ru/obzory/dji/dji-ryze-tello.html- 0630p kBagpokomntepa Tello

CHuncok JIMTepaTypsl
1. http://avia.pro/blog/ becnimiotHbie JeraTenbHbie annapaTsl. J{porsl. Mcropust.
2. http://cyclowiki.org/wiki/ becnumoTHbIi neTaTenbHbIN anmapat — Luknoneaus
3. https://ru.wikipedia.org/wiki/ beciuioTHBIN NeTaTeNbHbIN anmapaT — Bukuneaus
4. http://www.genon.ru/ Uto Takoe OeCITUIOTHBIE JIeTaTeIbHbBIE armapaThl? — [ eHOH

5. http://www.nkj.ru/archive/articls/4323/ Hayka u >kxu3Hb. beciuiioTHBIE cCaMOJIeThI: MAKCHMYM
BO3MOKHOCTEH



